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Simulation Methods for Multiperiodic and Aperiodic 
Nanostructured Dielectric Waveguides 
Moritz PAULSEN1, Lars Thorben NEUSTOCK1,2, Sabrina JAHNS1, Jost ADAM3, 
Martina GERKEN1* 1Institute of Electrical and Information Engineering, Christian-Albrechts-Universität zu Kiel, Kaiserstraße 2, 24143 Kiel, Germany 2Electrical Engineering, Stanford University, 350 Serra Mall, Stanford, CA 94305-9505, USA 3Mads Clausen Institute, University of Southern Denmark, Alsion 2, 6400 Sønderborg, Denmark * mge@tf.uni-kiel.de Nanostructured dielectric waveguides are of high interest for biosensing applications, light emitting devices as well as solar cells. Multiperiodic and aperiodic nanostructures  allow for custom-designed spectral properties as well as near-field characteristics with localized modes [1-4]. Here, a comparison of experimental results and simulation results obtained with different simulation methods is presented. We fabricated and characterized multiperiodic nanostructured dielectric waveguides with two, three, and four compound grating periods as well as aperiodic nanostructured wav eguides based on Rudin-Shapiro, Fibonacci, and Thue-Morse binary sequences. The near-field and far-field properties are calculated employing the finite-element method (FEM), the finite-difference time-domain (FDTD) method as well as a rigorous coupled wave algori thm (RCWA). Exempl ary, Fig. 1 shows results for a Thue-Morse nanostructured waveguide.    
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Fig. 1. a) Schematic of fabricated dielectric waveguides with Thue-Morse nanostructure. b) 
Near-field at 530 nm resonance calculated with FEM in [V/m]. c) Comparison of 
experimental reflectivity results and results of different simulation methods for double-
layer (DL) waveguide and single-layer (SL) waveguide in a). References  
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